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(57) ABSTRACT

A relay terminal includes: a bus bar having a flat-plate shape
or a bent-plate shape; a press fit terminal having a flat-plate
shape or a bent-plate shape, and connected to a one end
portion of the bus bar 1n an extending direction of the bus
bar, and having a pressing surface to be press-inserted into
a through hole; and a second terminal connected to an
another end portion of the bus bar 1n the extending direction
of the bus bar, and being configured to be connected to a
device terminal. The pressing surface has a plated layer on
a first metal base material of the press fit terminal. A second
metal base material of the bus bar 1s exposed on a side
surface of the bus bar, the side surface extending along the
extending direction of the bus bar.

1 Claim, 5 Drawing Sheets
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RELAY TERMINAL, AND METHOD FOR
PRODUCING RELAY TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and claims priority under 35
USC 119 from lJapanese Patent Application No. 2019-

177674 filed on Sep. 27, 2019, the contents of which are
incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a relay terminal, and a
method for producing the relay terminal.

BACKGROUND ART

Conventionally, a relay terminal that 1s used for electri-
cally connecting a through hole disposed 1n a circuit board,
and a device-side terminal disposed on an electric device to
cach other 1s known. When a through hole and a device-side
terminal are electrically connected to each other by such a
relay terminal, 1t 1s possible to supply an electric power from
a power supply connected to a circuit board to an electric
device, and enable a controller disposed on the circuit board
to control the electric device.

As for details of the above relay terminal, refer to JP
2007-95661 A.

The relay terminal disclosed in the patent literature 1s
formed 1n the following manner. Press fit terminals having
press-insertion portions that are to be press-inserted 1nto
through holes of a circuit board, respectively are formed
integrally with one end portion of a bus bar. A second
terminal that 1s to be connected to a device-side terminal of
an electric device 1s joined to the other end portion of the bus
bar.

When a terminal component in which a plating process 1s
performed on the surface for the purpose of rust-proofing
and the like 1s to be produced, usually, one of the following
processes 15 executed: a process ol performing a plating
process on a flat plate made of a metal base material, and
then performing a pressing process on the flat plate (here-
inafter, the process 1s referred to as “pre-plating process™);
and another process of performing a pressing process on a
flat plate made of a metal base material, and then performing
a plating process on the tlat plate (hereinatter, the process 1s
referred to as “post-plating process”). In the pre-plating
process, the shape of the target object on which the plating
process 1s to be performed 1s a flat plate shape having a
simple profile shape (typically, a rectangular shape). There-
fore, the plating process can be easily performed as com-
pared with the post-plating process 1n which the shape of the
target object on which the plating process 1s to be performed
1s possibly a three-dimensional shape having a complicated
profile shape. In the viewpoint of reduction of production
cost, consequently, the pre-plating process 1s preferably
employed.

When the pre-plating process 1s performed on “bus bar
with which press fit terminals are integrally formed” in the
relay terminal disclosed in the patent literature, the pressing,
surfaces of the press fit terminals are formed as shear
surfaces caused by the pressing process, and hence the
surface of the metal base material 1s exposed from the
pressing surfaces. Therefore, the post-plating process must
be performed on “bus bar with which press {it terminals are
integrally formed.”
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In a relay terminal that 1s used in the case where the
relative distance between a through hole of a circuit board
and a device-side terminal 1s relatively large, for example,
“bus bar with which press fit terminals are integrally
formed” connecting the press fit terminal and the second
terminal to each other has an elongated shape. Therefore, the
s1ze ol “bus bar with which press fit terminals are integrally
formed” 1s enlarged, and the post-plating process on “bus
bar with which press fit terminals are mtegrally formed™ 1s
executed more hardly.

SUMMARY OF INVENTION

Aspect of non-limiting embodiments of the present dis-
closure relates to provide a relay terminal 1n which, even 1n
the case where a bus bar that connects a press fit terminal and
a second terminal to each other has an elongated shape, the
post-plating process can be easily performed on the press fit
terminal, and a method for producing the relay terminal.

Aspects of certain non-limiting embodiments of the pres-
ent disclosure address the features discussed above and/or
other features not described above. However, aspects of the
non-limiting embodiments are not required to address the
above features, and aspects of the non-limiting embodiments
of the present disclosure may not address features described
above.

According to an aspect of the present disclosure, there 1s
provided a relay terminal to electrically connect a through
hole of a circuit board with a device terminal of an electric
device, the relay terminal comprising;

a bus bar having a flat-plate shape or a bent-plate shape;

a press fit terminal having a flat-plate shape or a bent-plate

shape, and connected to a one end portion of the bus bar
in an extending direction of the bus bar, and having a
pressing surface to be press-inserted into the through
hole; and

a second terminal connected to an another end portion of

the bus bar 1n the extending direction of the bus bar, and
being configured to be connected to the device termi-
nal,

the pressing surface having a plated layer on a first metal

base material of press {it terminal,

a second metal base material of the bus bar being exposed

on a side surface of the bus bar, the side surtface
extending along the extending direction of the bus bar.

BRIEF DESCRIPTION OF DRAWINGS

Exemplary embodiment(s) of the present invention waill
be described in detail based on the following figures,
wherein:

FIG. 1A 1s a perspective view of a relay terminal accord-
ing to an exemplary embodiment of the present invention,
and FIG. 1B 1s an enlarged view of portion A of FIG. 1A;

FIG. 2A 1s a perspective view of a bus bar shown 1n FIG.
1A, FIG. 2B 1s a perspective view of a press fit terminal
shown 1n FIG. 1A, and FIG. 2C 1s a perspective view of a
second terminal shown 1n FIG. 1A;

FIG. 3 1s a plan view enlargedly showing a press-insertion
portion of the press fit terminal;

FIG. 4 1s a plan view showing a plurality of press fit
terminals that are coupled together so as to be arranged in a
row, by a strip-shaped carrier; and

FIG. 5 1s a view showing a modification of a joining
portion between the bus bar and the press fit terminal, and
corresponding to FIG. 1B.




US 11,336,041 B2

3
DESCRIPTION OF EMBODIMENTS

Hereinafter, a relay terminal 1 of an embodiment of the
invention, and a method for producing the relay terminal 1
will be described with reference to the drawings. For
example, the relay terminal 1 (see FIG. 1A) 1s used for
clectrically connecting through holes (not shown) disposed
in a circuit board, and a device-side terminal (not shown)
disposed on an electric device (typically, a motor) to each
other. When the through holes and the device-side terminal
are electrically connected to each other by the relay terminal
1, 1t 1s possible to supply an electric power from a power
supply connected to the circuit board to the electric device,
and enable a controller (ECU) disposed on the circuit board
to control the electric device.

As shown 1 FIG. 1A, the relay terminal 1 1s configured
by a bus bar 10, a press {it terminal 20 that 1s joined to one
end portion 12 of the bus bar 10, and a second terminal 30
that 1s joined to another-end portion 13 of the bus bar 10.
Hereinaiter, the components constituting the relay terminal
1 will be sequentially described.

First the bus bar 10 will be described. In the embodiment,
as shown i FIG. 2A, the bus bar 10 has a shape that i1s
obtained by bending an elongated tlat plate, and includes a
bus bar body portion 11 having an elongated flat plate shape.
A part that 1s bent mto a crank-like shape 1n the plane of the
bus bar body portion 11 1s formed 1n the middle portion in
the extending direction of the bus bar body portion 11. In the
embodiment, the one end portion 12 in the extending direc-
tion of the bus bar body portion 11 1s a planer portion that
extends in the plane of the bus bar body portion 11, and
joined to a joining portion 24 (described later) of the press
fit terminal 20. In the embodiment, the other-end portion 13
in the extending direction of the bus bar body portion 11 is
a planer portion that i1s bent 1n the thickness direction of the
bus bar body portion 11, and that extends 1n the thickness
direction of the bus bar body portion 11, and to be joined to
a joining portion 32 (described later) of the second terminal
30.

In the viewpoint of reduction of production cost, the bus
bar 10 1s formed by the pre-plating process. Specifically, the
plating process 1s first performed on the whole surface of a
flat plate that 1s made of a metal base material constituting
the bus bar 10, and that has a simple profile shape (typically,
a rectangular shape). Next, a pressing process and a bending
process are performed on the flat plate on which the plating
process has been performed, to form the whole shape
(three-dimensional shape) of the bus bar 10, whereby the bus
bar 10 shown 1n FIG. 2A 1s completed. The bending process
1s performed only 1n order to form the other-end portion 13
that 1s bent in the thickness direction of the bus bar body
portion 11. As a result of the pressing process, a pair of side
end surfaces 14 that extend along the extending direction of
the bus bar 10 are formed as shear surfaces caused by the
pressing process. That 1s, the surface of the metal base
material constituting the bus bar 10 1s exposed from the pair
of side end surfaces 14 of the completed bus bar 10.

Next, the press fit terminal 20 will be described. In the
embodiment, as shown in FIG. 2B, the press {it terminal 20
has a shape that 1s obtained by bending a flat plate, and
includes a planar body portion 21. A pair of press-insertion
portions 22 that have a slender flat plate shape, and that
clongate in one side 1n the plane of the body portion 21 are
integrally formed on one side of the planar body portion 21.
In each of the press-insertion portions 22, the pair of side end
surfaces of the tip end part expand in the width direction as
compared with a pair of side end surfaces of the other part
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of the press-insertion portions 22, and function as pressing
surfaces 23 that are to be 1nserted into the through holes of
the circuit board. The planar joining portion 24 that 1s bent
in the thickness direction of the body portion 21, and that
extends 1n the thickness direction of the body portion 21 1s
formed integrally on the other side of the body portion 21.

Here, one of the press-insertion portions 22 will be
additionally described. The following description 1s appli-
cable also to the other press-insertion portion 22. In the
press-insertion portion 22, as shown i FIG. 3, a passing
through hole 224 that passes through the body portion 21 in
the thickness direction 1s disposed in the tip end part (the
part where the pair of side end surfaces expand 1n the width
direction as compared with the other part of the press-
insertion portion 22, or the part interposed between the pair
ol pressing surfaces 23). As a result, a pair of elastic pieces
22b that define the passing through hole 224 are formed. The
side end surfaces in the outer sides in the width direction of
the pair of elastic pieces 225 function as the pair of pressing
surfaces 23. The maximum width L (see FIG. 3) of the tip
end part of the press-insertion portion 22 1s larger than the
iner diameter of the through hole of the circuit board, by a
value corresponding to the press-insertion distance. When
the press-insertion portion 22 i1s to be inserted (press-
inserted) into the through hole, therefore, parts of the
pressing surfaces 23 butt against an edge portion of the
through hole, and then the pair of elastic pieces 22b are
caused to advance to a press-insertion completion position 1n
the through hole by the pressure of the mner wall of the
through hole while maintaining a state where the elastic
pieces are elastically deformed toward the inner side in the
width direction.

As a result, in the state where the press msertion of the
press-insertion portion 22 into the through hole 1s completed
(the state where the pair of elastic pieces 225 are at the
press-insertion completion position 1n the through hole), a
state where pressing forces due to the elastic resilient forces
of the pair of elastic pieces 225 act between the pressing
surfaces 23 and the mnner wall of the through hole 1s
maintained. Therefore, the press-insertion portion 22 1s

surely held by the through hole, and the reliability of the

clectrical contact between the press-insertion portion 22
(1.e., the press fit terminal 20) and the circuit board 1s
improved.

The press fit terminal 20 1s formed by the post-plating
process. Specifically, first, a pressing process and a bending
process are performed on a flat plate that 1s made of a metal
base material constituting the press {it terminal 20, and that
has a simple profile shape (typically, a rectangular shape),
and the whole shape (three-dimensional shape) of the press
fit terminal 20 1s formed. The bending process 1s performed
only 1n order to form the joiming portion 24 that 1s bent 1n the
thickness direction of the body portion 21. As a result of the
pressing process, a pair of side end surfaces that extend
along the extending direction of the press fit terminal 20
(more specifically, the pair of side end surfaces of each of the
body portion 21, the press-insertion portions 22, and the

the pressing process, and the surface of the metal base
material constituting the press fit terminal 20 1s exposed
therefrom.

Then, the plating process 1s performed on the whole
surface of the press {it terminal 20 on which the pressing
process and the bending process have been performed,
whereby the press fit terminal 20 shown in FIG. 2B 1s
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completed. Namely, the plating process 1s performed also on
the pressing surfaces 23 of the completed press fit terminal
20.

In the above-described embodiment, after a pressing
process and a bending process are performed on a flat plate,
a plating process 1s performed. Alternatively, the press {it
terminal 20 may be completed in the following manner.
First, only a pressing process 1s performed on a flat plate,
and a plurality of planer press {it terminals 20 that are
coupled together by a strip-shaped carrier 25 so as to be
arranged 1 a row as shown in FIG. 4 are formed. Next, a
plating process 1s performed collectively on the whole
surfaces of the plurality of planer press fit terminals 20 while
maintaining the state where the plurality of planer press fit
terminals 20 are coupled together by the carnier 25. Then, a
bending process 1s performed on each of the planer press fit
terminals 20 that are separated from the carrier 25, to form
the joining portion 24 that 1s bent 1n the thickness direction
of the body portion 21, thereby completing the press {it
terminal 20.

The plating process 1s performed collectively on the
plurality of planer press {it terminals 20 that are 1n the stage
where the bending process 1s not yet performed, and that are
coupled together by the carrier 25 as shown 1n FIG. 4, and
therefore the plating process on the plurality of planer press
fit terminals 20 1s very easily executed.

Next, the second terminal 30 will be described. In the
embodiment, as shown 1n FIG. 2C, the second terminal 30
has a shape that i1s obtained by bending a flat plate, and
includes a planar body portion 31. A rectangular tubular-
shaped joining portion 32 1s formed 1n one side of the body
portion 31, and a rectangular tubular-shaped connecting
portion 33 that 1s positioned coaxially with the joiming
portion 32 1s formed in the opposite side of the body portion
31. A device-side terminal (male terminal) disposed on the
clectric device 1s to be 1nserted mto the connecting portion
33.

In the viewpoint of reduction of production cost, the
second terminal 30 1s formed by the pre-plating process
similarly with the bus bar 10. Specifically, a plating process
1s performed on the whole surface of a flat plate that 1s made
ol a metal base maternial constituting the second terminal 30,
and that has a simple profile shape (typically, a rectangular
shape). Next, a pressing process and a bending process are
performed on the flat plate on which the plating process has
been performed, to form the whole shape (three-dimensional
shape) of the second terminal 30, whereby the second
terminal 30 shown in FIG. 2C 1s completed. The bending
process 1s performed in order to form the joiming portion 32
and connecting portion 33 that have a rectangular tubular
shape. In the above, the components constituting the relay
terminal 1 have been described.

The relay terminal 1 shown 1n FIG. 1A 1s completed by
joi1mng the joining portion 24 of the press fit terminal 20 to
the one end portion 12 of the bus bar 10, and further joining,
the joining portion 32 of the second terminal 30 to the
other-end portion 13 of the bus bar 10. In the embodiment,
the joining between the one end portion 12 of the bus bar 10
and the joining portion 24 of the press fit terminal 20 1s
realized by welding a place where the one end portion 12 of
the bus bar 10 and the joiming portion 24 of the press fit
terminal 20 are stacked with each other in the thickness
direction as shown 1n FIG. 1B. In the example shown 1n 1n
FIG. 1B, a spot weld mark 24a 1s indicated. The joining
between the other-end portion 13 of the bus bar 10 and the
joimng portion 32 of the second terminal 30 1s realized by
inserting the planar other-end portion 13 of the bus bar 10
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into the hollow space of the rectangular tubular-shaped
joming portion 32 of the second terminal 30.

According to the relay terminal 1 of the embodiment, as
described above, the relay terminal 1 1s formed by joining
together the press fit terminal 20 and bus bar 10 that are
independent from each other. When the press fit terminal 20
1s formed by the post-plating process, and the bus bar 10 1s
formed by the pre-plating process, therefore, 1t 1s possible to
obtain the relay terminal 1 1n which the plating process 1s
performed on the pressing surfaces 23 of the press fit
terminal 20 that are formed as shear surfaces caused by the
pressing process, and the surface of the metal base material
1s exposed from the side end surfaces 14 that are formed as
shear surfaces caused by the pressing process, and that
extend 1n the extending direction of the bus bar 10. Here, the
press fit terminal 20 and the bus bar 10 are independent from
cach other. Even when the bus bar 10 has an elongated
shape, therefore, the size of the press fit terminal 20 1itself 1s
not enlarged, and hence the post-plating process can be
casily performed on the press {it terminal 20.

Moreover, the configuration where the press fit terminal
20 and the bus bar 10 are independent from each other can
attain the following eflect. Even in the case where there are
a plurality of relative positional relationships between a
through hole of a circuit board and a device-side terminal,
when a plurality of kinds are prepared with respect to only
the bus bar 10, the press fit terminal 20 can be commonal-
1zed.

The foregoing description of the exemplary embodiments
of the present mnvention has been provided for the purposes
of illustration and description. It 1s not intended to be
exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations
will be apparent to practitioners skilled in the art. The
embodiments were chosen and described in order to best
explain the principles of the invention and its practical
applications, thereby enabling others skilled in the art to
understand the invention for various embodiments and with
the various modifications as are suited to the particular use
contemplated. It 1s intended that the scope of the invention
be defined by the following claims and their equivalents.

In the embodiment, for example, the joining between the
one end portion 12 of the bus bar 10 and the joining portion
24 of the press it terminal 20 1s realized by welding a place
where the one end portion 12 of the bus bar 10 and the
joining portion 24 of the press fit terminal 20 are stacked
with each other in the thickness direction (see FIG. 1B).
Alternatively, as shown 1 FIG. 5, the joining between the
one end portion 12 of the bus bar 10 and the joining portion
24 of the press fit terminal 20 may be realized by crimping
a pair ol crimping pieces 135 that extend respectively from a
pair of side end parts of the one end portion 12 of the bus bar
10, to the joining portion 24 of the press fit terminal 20.

Although, 1n the embodiment, the bus bar 10 has a shape
that 1s obtained by bending an elongated flat plate, the whole
bus bar 10 may have an elongated tlat plate shape (that has
not been subjected to a bending process). Similarly, although
the press fit terminal 20 has a shape that 1s obtained by
bending a tlat plate, the whole press tit terminal 20 may have
a flat plate shape (that has not been subjected to a bending
Process).

In the embodiment, the press {it terminal 20 1s formed by
the post-plating process, and the bus bar 10 and the second
terminal 30 are formed by the pre-plating process. Alterna-
tively, the press fit terminal 20 and the second terminal 30
may be formed by the post-plating process, and the bus bar
10 may be formed by the pre-plating process.
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According to the above exemplary embodiments, the
relay terminal (1) 1s used to electrically connect a through
hole of a circuit board with a device terminal of an electric
device. The relay terminal (1) comprises:

a bus bar (10) having a tlat-plate shape or a bent-plate

shape;

a press 1it terminal (20) having a flat-plate shape or a

bent-plate shape, and connected to a one end portion
(12) of the bus bar (10) 1n an extending direction of the
bus bar (10), and having a pressing surface (23) to be
press-inserted 1nto the through hole; and

a second terminal (30) connected to an another end

portion (13) of the bus bar (10) 1n the extending
direction of the bus bar (10), and being configured to be

connected to the device terminal,

the pressing surface (23) having a plated layer on a first
metal base material of the press fit terminal (20),

a second metal base material of the bus bar (10) being
exposed on a side surface (14) of the bus bar (10), the
side surface (14) extending along the extending direc-
tion of the bus bar (10).

According to the relay terminal having the above-de-
scribed configuration, the relay terminal 1s formed by jo1n-
ing together the press fit terminal and bus bar that are
independent from each other. When the press {it terminal 1s
formed by the post-plating process, and the bus bar 1is
tormed by the pre-plating process, therefore, it 1s possible to
obtain a relay terminal which has the above-described
configuration, and 1n which the plating process 1s performed
on the pressing surfaces of the press it terminal that are
tormed as shear surfaces caused by the pressing process, and
the surface of the metal base material 1s exposed from the
side end surfaces that are formed as shear surfaces caused by
the pressing process, and that extend in the extending
direction of the bus bar. Here, the press fit terminal and the
bus bar are independent from each other. Even when the bus
bar has an elongated shape, therefore, the size of the press
fit terminal itself 1s not enlarged, and hence the post-plating
process can be easily performed on the press {it terminal.

Moreover, the configuration where the press fit terminal
and the bus bar are independent from each other can attain
the following eflect. Even in the case where there are a
plurality of relative positional relationships between a
through hole of a circuit board and a device-side terminal,
when a plurality of kinds are prepared with respect to only
the bus bar, the press {it terminal can be commonalized.

According to the above exemplary embodiments, the
method for producing the relay terminal (1) comprises:

forming the press fit terminal (20) with the plated layer on
the pressing surface (23) by performing a pressing
process on a first tlat plate comprising the first metal
base material, and then performing a plating process at
least on a shear surface corresponding to the pressing
surface (23), the shear surface being formed through
the pressing process on the first metal base materal;

forming the bus bar (10) having a shear surface of the
second metal base material on the side surface (14) of
the bus bar (10) by performing a plating process on a
surface of a second flat plate comprising the second
metal base material, and then performing a pressing
process on the second flat plate;

forming the second terminal (30); and
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connecting the press tit terminal (20) to the one end
portion (12) of the bus bar (10), and connecting the

second terminal (30) to the another end portion (13) of
the bus bar (10).
A relay terminal having the above-described configura-

tion can be produced by employing the above-described
method for producing a relay terminal. In the case where the
manufacturing method 1s employved, when the press fit
terminal 1s formed by the post-plating process, and the bus
bar 1s formed by the pre-plating process, it 1s possible to
obtain a relay terminal which has the above-described
configuration, and 1n which the plating process 1s performed
on the pressing surfaces of the press fit terminal that are
formed as shear surfaces caused by the pressing process, and
the surface of the metal base material 1s exposed from the
side end surfaces that are formed as shear surfaces caused by
the pressing process, and that extend in the extending
direction of the bus bar. Here, the press fit terminal and the
bus bar are independent from each other. Even when the bus
bar has an elongated shape, therefore, the size of the press
{1t terminal 1tself 1s not enlarged, and hence the post-plating
process can be easily performed on the press fit terminal.

According to the nvention, 1t 1s possible to provide a
relay terminal in which, even in the case where a bus bar that
connects a press 1it terminal and a second terminal to each
other has an elongated shape, the post-plating process can be
casily performed on the press fit terminal, and a method for
producing the relay terminal.

What 1s claimed 1s:

1. A method for producing the relay terminal to electri-
cally connect a through hole of a circuit board with a device
terminal of an electric device, the relay terminal 1including;:
a bus bar having a flat-plate shape or a bent-plate shape; a
press fit terminal having a flat-plate shape or a bent-plate
shape, and connected to and stacked onto a one end portion
of the bus bar 1n an extending direction of the bus bar, and
having a pressing surface to be press-inserted into the
through hole; and a second terminal connected to an another
end portion of the bus bar in the extending direction of the
bus bar, and being configured to be connected to the device
terminal, the pressing surface having a plated layer on a first
metal base maternial of the press fit terminal, a second metal
base material of the bus bar being exposed on a side surface
of the bus bar, the side surface extending along the extending
direction of the bus bar, the method comprising:

forming the press {it terminal with the plated layer on the

pressing surface by performing a pressing process on a
first flat plate comprising the first metal base matenal,
and then performing a plating process at least on a shear
surface corresponding to the pressing surface, the shear
surface being formed through the pressing process on
the first metal base matenal:;

forming the bus bar having a shear surface of the second

metal base material on the side surface of the bus bar
by performing a plating process on a surface of a
second flat plate comprising the second metal base
material, and then performing a pressing process on the
second flat plate;

forming the second terminal; and

connecting the press fit terminal to the one end portion of

the bus bar, and connecting the second terminal to the
another end portion of the bus bar.
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